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EXPERIMENTAL GRADING LINE 
FOR WASHING, SIZING, AND SORTING 
SWEETPOTATOES BEFORE STORAGE 


By L. J. Kushman,' D. D. Hamann,- and S’. A. Brantley^ 

ABSTRACT 

An experimental grading line capable of washing, sizing, and sorting 
sweet]3otatoes before storage was assembled in 1972 and tested in a 
continuing effort to develoj) a system tliat will harvest in bulk and there- 
fore simplify and speed up harvesting, provide an opportunity to sort clean 
roots under good working conditions, and permit sizing of roots mechani- 
cally instead of visually by workers. Field-graded roots were run over the 
grading line seven times and field-run roots one time at approximately 
weekly intervals through the harvest season. Washing with water under 
high pressure adequately cleaned tiie roots in the absence of brushes, 
which usually cause injury. In all runs, removal of jumbos, canners, and 
No. 2's increased the percentage of No. I’s considerably. After grading, 
not less than 87 percent of the roots met No. 1 grade specifications, and 
gains in storage space were 17 to 36 percent for field-graded roots and 
45 percent for field-run roots. Under good curing conditions and after 
washing, sizing, and sorting, roots lost about the same amount of weight 
and were about as free of decay as roots placed directly under curing 
conditions. When curing conditions were bad, roots washed, sized, and 
sorted did not keep as well as untreated roots and were in poor condition 
after storage. Treating roots with hot water (125° F for 2^/2 minutes) 
was slightly detrimental to roots and was not necessary because black rot 
was not present. Chlorine in the dump washer (75 to 100 parts per million) 
or in the hot- water tank (30 to 50 parts per million) reduced losses from 
decay in two of three tests in which untreated roots did not keep well. 
In supplementary tests, the amount of root injury incurred on the ex- 
perimental grading line was compared with that caused by a conventional 
grading line, and results showed that the experimental grading line caused 
less injury. Other test results showed that curing roots immediately after 
washing, sizing, and sorting for 4 days at 85° F kept weight losses reason- 
ably low. A subjective evaluation of an entirely new grading line, built 
in 1973 for commercial operation, is also presented in this publication. 
KEYWORDS; curing and storing sweetpotatoes, experimental grading 
line, washing, sizing, and sorting roots. 
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INTRODUCTION 

When sweetpotatoes are harvested in tlie fall, 
some are washed, graded, and ship])ed to mar- 
ket at once, but most are placed in storage just 
as they come from the field. The selection of 
sweetpotatoe,s for storage is done by workers 
who pick np the roots and place them in boxes 
after they are plowed out or by workers riding 
on a harvester as the roots pass them on a 
conveyor, Most workers are paid on a i)er-box 
basis, and all sweetpotatoes must be liandled. 

Usually, worloirs attempt to place sweet- 
potatoes larger than canning size and free of 
serious defects in one box and canning-size 
roots in another box. It is impractical to sepa-, 
rate I’s, 2’s, and jumbos from one another, 
although such separations were made when 
labor was plentiful and less expensive. Because 
of the separation required, the job of picking 
up is relatively slow and tedious. For tliis and 
other reasons, the accuracy attained in separa- 
tion is poor compared with that desired. Storage 
operators often report that the quality of 30 
percent, and sometimes up to 40 percent, of the 
roots in storage is not good enough for the 
fresh market. Because most of the costs of cur- 
ing and storing sweetpotatoes ai^ply, regardless 
of the quality or kind of roots stored, manage- 
ment should benefit by increasing the percent- 
age of roots that produce the greate.st profit, 
i.e., good quality No. 1 roots. 

One way to overcome some of the variation 
in work done among workers in the field is to 
harvest with a riding harvester. With such 
equipment, the hills of sweetpotatoes are car- 
ried up to a horizontal conveyor where workei’s 
separate the roots from the vines, dirt, and 
one another in order to select the desired roots 
for placement in boxes. The roots not desired 
for storage move on the conveyor to the rear 
of the harvester and fall into a bulk box (or 
on the ground) that is emptied into a truck 
for transporting to a cannery. Each harvester 
usually covers 1 to 1^2 acres per day (300 to 
600 boxes, each with about 55 pounds of sweet- 
potatoes) . 

The accuracy of separation varies less from 
harvester to harvester than from worker to 
worker in the field, and it is affected by work- 
ing conditions, supervision, and speed of har- 
vesting. Because 50 to 75 percent of a crop is 
suitable for storage, the crews on harvesters 


must manually locate and roinovo w(d] over half 
of all sweeti)otatoes harvested. With the jo.s- 
tling of the harvester (often under dusty, windy 
conditions) and sometimes wet, heavy soil and 
vines mixed with roots (plu.s the necio.ssity of 
pulling the roots off at the base of the vines), 
it is not sui’i)ri.sing that the harvesting opera- 
tion i.s relatively slow and sometimes not 
executed a.s well as desired. 

Ideally, a grading line would he combined 
with a mechanical harvestei' and l)nlk-hnndling 
system that would deliver undamaged, un- 
graded roots to the grading area. The I'oots 
would be dug aiid se])a]‘ated I'rom tlic soil, 
placed in bulk boxes or timcks, and transported 
to tlie grading line, with no attempt in the field 
at separating the roots according to quality. 
By making the seiniration on the grading line 
under reasonably .static conditions, wliere small 
roots (canners) are mechanically sized out and 
large roots (jumbos) and tho.se unsuitable for 
storage (jnostly No. 2’s) are soi’tod out, only 
about 1.5 to 30 i)ercenl, of the ero|) would need 
to be handled manually. This estimate i.s ob- 
tained by assuming that a cro]) c.on.sists of 
10 to 20 ]:)ercGnt canners, 5 to 10 iiercent 
jumbos, and 10 to 20 percent No. 2’s. 

Besides permitting the .separation of canners, 
jumbos, 2\s, and pre.sumably l.’s f<n‘ marketing, 
the gi’ading line would provide chian I'oots for 
the selection of derocfive roots undei* conditions 
that provide two advantages. First, since the 
defective roots are removed (instead of good 
roots as on the liarvcstev) , any roots that are 
missed would not causo tlu^ good roots to fall 
into a lower, less valuable grade, and second, 
because successive workers at the sorting 
table would have a chaiu'e to improve upon 
prior selection, tl>e degree to which defective 
roots are removed could be regulated reasonably 
well. 

To simplify harvesting and improve tlie ac- 
curacy of separating roots according to quality 
and i)otential uses, an experimental gi’ading 
line wa^ assembled in 1.972 for washing, sizing, 
and sorting sweetpotatoes before they are cured 
and stored. Because injury to the roots is un- 
desirable, the units of this grading lino were 
designed or modified to keep injui’y to a mini- 
mum. Also, because lilaclc-rot disease (Cerato- 
c,y{iti8 fimhriata Ell. & Halst.) is often spread 
in a dump tank and washer, a hot-water treat- 
ment was incorporated as a reasonable safe- 
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guard against this organism and as an aid in 
reducing soft rot { 2 - 5 ) ^ Altliougii proper cur- 
ing* will reduce black-rot infections, the degree 
of control from curing, if the org’anism is 
present, is not sufficient to prevent large .losses. 
Investigators have reported some success in 
washing sweetpotatoes before storage (7, 8 ), 
but tins treatment caused some losses from 
additional injury. 

This report describes the equipment, experi- 
mental procedures, and test results for a new 
system of handling and processing sweet- 
potatoes that permits bulk harvesting and 
tlierefore simplifies and speeds up harvesting, 
allows sorting of clean roots under g'ood work- 
ing conditions, and permits sizing of roots 
mechanically. It also includes a description and 
subjective evaluation of a larger, modified, 
commercial grading line that was designed on 
the basis of results from testing the 
experimental grading line. 

EQUIPMENT AND METHODS 

Experimental Grading Line 

The 8-foot- wide experimental grading line 
consisted of a water-dump washer, size grader, 
liand-sorting table, hot-water-treatment tank, 
and box-filling unit (fig, 1). Upon receipt from 
the field, the sweetpotatoes were poured from 
1-busiiel wirebound crates into about 350 gal- 
lons of water in the dump end of the dump 
washer. The roots were then swept to the live- 


■* Italic numbers in parentheses refer to items in 
“Literature Cited,” page 18. 


roller conveyor by a trash pump that recircu- 
lated water from under the roller conveyor at 
about BOO gal/ min and injected it through 
three ports into the clump tank behind tlie 
roots, which moved them away from the dump 
area. 

As the roots traveled on the roller conveyor 
(40 ft/min), they passed under four rows of 
wash nozzles, eacl\ Imving four Teejet HSS 5008 
nozzles rated to handle 1.55 gal/min at 150 
Ib/in^ Water pressure of 110 to 120 Ib/in- 
was obtained with a 5-hp gear pump operating* 
off the waterline from a pond pump. Ap- 
proximately 22 gal/min of water was put in 
at the washer, collected in tlie dump area, 
circulated several times to move the sweet- 
potatoes to the conveyor, and theii discharged 
tlirough an overflow pipe to remove soil 
held in suspension. Tlie dump tank could also 
be rapidly flusiied throngii a spring-loaded 
door in tlie bottom. The water source was a 
small pond about 100 feet from the grading 
line. Consequently, the water was not as free 
of contamination as purified city water. 

From the washer, the sweetpotatoes passed 
over a short, rubberized belt and onto the sizing 
unit. The sizer had five V-shaped channels, 
with openings in the bottom.? set at 1 % inches 
{ 1 ) , Each channel side was formed with three 
round polyurethane belts (Molded Plastics Co., 
No. MP 1485) that traveled at different speeds 
to turn tiie roots into position to fall (if small 
enough) tlirough the bottom. The lowest (siz- 
ing) belts ti-aveled at 200 ft/min. The two 
upper belts on one side traveled at 100 ft/min, 
and the two upper belts on the opposite side 
traveled at 300 ft/min. 



I-RECIRCULATWG TRASH PUWP 
■2 -DUMP TAKK 

3- UVE-ROLUER CONVEYOR 

4 - HIGH- PRESSURE WASHER 

5- HICH-PRESSURE PUMP 
e-FEEO CONVEYOR 
7-FLOW REGULATOR 
0-SIZIH5 9EUTS 

9- CR05S CONVEYOR FOR SMALL SWEETPOTATOES 

10- QRAOINC CELT 


H'CfiOSS CONVEYOR FOR CUUS 0 HO E'S 
t2-0AS BURNERS 

13- RE<IRCULATIN0 PUMP 

14- ROLO DOWN CONVEYOR 

15- RESTRAIMIN<3 DRAPES 

IS -FIRE TUBES FOR HEATING WATER 
IT-EKIT ROLLER CONVEYOR 
IQ-CXHAUST OAS STACK 
19 -BELT CONVEYOR 
20-CATHER1H0 eOAROS 


Figure 1. — Experimental grading line, 1972. 
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The sweet potatoes retained by tlie size grader 
tlien ))assed to a rubberized belt where four 
workers removed defective roots, usually re- 
ferred to as and then tossed them 

onto a rubl)erized cross conveyor mounted under 
the sorting belt. Ojie worker then removed 
jumbo-size roots and placed them in boxes. 

Tlie sweetpotatoes fell fi-om the soi'tlng table 
into watei’ at the front end of the hot- water- 
treatment tank (fig. 1), The water was heated 
to 125° F with three thermostatically con- 
trolled, gas-fired burners capable of in’oduci ng 
a total of about 1,100,000 Btu/h. Hot com- 
bustion gases ix^ssed through three lai’ge tubes 
located beneath the sweet]3otato-sui)port bottom 
and extending the length of the tank. The 
water was circulated (about 1,500 gal/min) 
over the tubes by a |n’oi)eller pum]) similar to 
that used in tiie dump area. Flow was directed 
above the sAveGtpotato-supi)ort bottom, from 
where the roots entered the tank, and toward 
tlie roller conveyor that elevated them out of 
the tank. With that much water movement, 
the aweGti)otatoGs would have been swept 
through the tank i’a])idly excG))t for hoidzontal 
rod drai)es that ])assed slowly through the 
tank on an overliead conveyor. The roots 
remained in the liot water about minutes. 

The hot-water tank was originally designed 
for peaches, so galvanized-metal sheets were 
installed to reduce friction on the bottom where 
the roots were moved along by the water. Also, 
in the event of equipment failure, the tank 
was designed to drain hot water from tlie 
treating area into a collecting reservoir under 
the sweetpotato-support bottom to prevent 
prolonged exposure of the jiroduct to the hot 
water. 

Wlien conveyed out of the hot-water tank, 
the sw'eetiiotatoes jiassed onto a rubberized belt 
equipped with a shunt, causing the roots to fall 
into wireboLind boxes for subsequent storage 
or into corrugated cardboard boxes for ship- 
ment to market. 

An accessory, a chlorinator with a booster 
pump, permitted chlorine injection into the 
higli -press lire line feeding the washer or sup- 
plied chlorinated water at low pressure (and 
of high concentration) to the hot-water tank. 
The chlorine concentration was monitored with 
standard titration procedures and also by using 
chlorine test paper (La Motte Chemical Prod- 
ucts Co., Chestertown, Md.). The chlorine 


treatment was added because it was the only 
treatment besides hot water that could be 
tested in this grading line without additional 
USD A and FDA approval. Preliminai^y tests 
indicated that chlorine could have some bene- 
ficial effect because of its effect on a wide 
range of decay-producing organisms and the 
fact tiuit several fungi attack sweetpotatoes in 
storage. 

Experimental Procedure 

‘Centennial’ sweetpotatoes were plowed out, 
picked up, put into boxes, and run over the 
grading line on eight separate occasions at 
approximately weekly intervals through the 
liar vest season of 1972. One of the eight runs 
was made with no attempt at separating roots 
in tlie field, i.e., field run. The other seven runs 
were made with field-graded roots, or with 
most of tlie canning-size roots left in the field. 
No attempt was made to determine how long 
the roots liad been exposed in the field, but 
each of the eight runs was made on the day 
tlie roots were dug. A record was made of the 
time consumed in running the grading line, 
the number of boxes of canners sized out, the 
boxes of jiickouts removed, the boxes of jumbos, 
removed, and the boxes filled for storage or 
sliipment. 

During each run, 12 boxes of sweetpotatoe.s 
were taken from the grading line before they 
reached the dump washer (treatment A) , 12 
more boxes were filled with roots removed 
before they reached the hot-water tank (treat- 
ment B), and 12 boxes of roots were collected 
after they fell into boxes at the end of the 
line following the hot- water treatment (treat- 
ment C). When chlorine was added to the wash 
water (Cl-W), 12 boxes of roots were removed 
before reaching tlie hot-water tank to make 
the treatment comparable to treatment B. When 
chlorine was added to the hot- water tank (Cl- 
H), 12 boxes were removed after grading, a.s 
in treatment C. Chlorine treatments were made 
on October 10 (Cl-W at about 75 parts per 
million (p/ni) chlorine); on October 26 (Cl-W 
at 76 to 100 p/m and CI-H at 25 to 35 p/m) ; 
and on November 7 (Cl-W at 90 to 100 p/m 
and Cl-H at 35 to 60 p/m) . 

The 12 boxes from each treatment were 
randomly divided into 3 groups of 4 each. After 
recording the gross weight of boxes and roots, 
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four boxes from each treatment were stacked 
on one pallet and four on another. Then each 
pallet was filled with 24 additional boxes of 
roots from the end of the grader (treatment 
C), i.e., 6 boxes per layer in 4 layers. Both test 
pallets were placed in a commercial storage 
house. One test pallet was placed on the floor, 
an extra pallet of boxed roots was ])laced on 
top of it, and then the other test pallet was 
placed on top of tlie extra pallet. 

The remaining four boxes from each treat- 
ment were covered with plastic to reduce desic- 
cation and were transported about 30 miles to 
a small ex id eri mental storage house where they 
were held at 82° to 84° F and higli relative 
humidity for 7 days. Tlien they were carefully 
transferred to a storage room that was venti- 
lated to hold the temperature near 55° to 60° F. 
The curing temperature was maintained with 
thermostatically controlled, electric strip 
heaters mounted under a slatted floor. The 
relative humidity was maintained with a hu- 
midifier controlled by a Bahnson humidistat 
(Bahnson Co., Winston-Salem, N.C.) set at 
about 90 percent. 

The roots in commercial storage remained in 
place until marketing. Temperature and relative 
humidity were controlled slightly by opening or 
closing doors to the four sections of the storage 
house, but outside weather conditions influ- 
enced temperature considerably because of the 
limited means of heating or cooling the stored 
roots. Each time a run was made, the test roots 
were jd laced with other roots going into storage. 
Therefore, each set of test roots was in a dif- 
ferent location in the storage area but received 
tlie same treatment as the rest of the crop. 
Temperature and relative humidity were re- 
corded witli a hygrothermograph close to the 
top pallet. Early in the storage season the con- 
ditions in this top position were close to the 
recommended 85° F temperature and 85 to 
90 percent relative humidity. As the weather 
became cooler, the temperature decreased to 
near 65° to 70° F for the first 5 days after 
the last harvest on November 7. 

The test roots were stored until they were 
reached in the normal operation of removing 
for marketing. Most of the test roots were 
stored 2 to 3 months, but some were stored 
only 48 days and others as long as 182 days. 
When reached in storage, all test roots, from 


both commercial and experimental storage, 
were examined. The days of harvest in 1972 to 
respective dates of examination after storage 
were September 13-Nov ember 21, September 
26-March 23 (1973), October 3-January 16 
(1973), October lO-Deceinber 15, October 24- 
January 19 (1973), October 26~January 23 
(1973), November 2-January 16 (1973), and 
Noveml)ei* 7~DecGmber 19. 

Each box was weighed, and the roots were 
separated (by number) into canning size (less 
than inches iji diameter or less than 3 
inches long) ; jumbo size (more than 8% inches 
in diameter) ; No. 2 grade (defective because 
of scurf, circular spot, growth cracks, shape, 
lengtli, 01 ’ plow cuts; and all others (presum- 
ably of No. 1 quality at harvest). Those of 
presumably No. 1 quality were subdivided into 
seven groups as follows; (1) Roots with un- 
sightly bruises, (2) roots with end rot, (3) roots 
witli surface rot, (4) roots with Java black 
rot, (5) roots with other rots, (6) roots dam- 
aged (and usually decayed) by mice or rats, 
and (7) sound, reasonalily attractive roots of 
acceptable quality. Tlie classification was some- 
what arbitrary Uit was as “tight” or tighter 
than we believe is customary for roots shipped 
to market. Tlie classification of decaying roots 
was checked occasionally witli personnel at the 
disease clinic operated by the Department of 
Plant Pathology at North Carolina State Uni- 
versity, Raleigh. Although most of the root 
decay classified as end rot or surface rot was 
probably caused by Fnsarium species, we are 
sure other fungi caused some of the decay. 
The same is true for Java black rot, which is 
caused by Diplodia titbericola (Ell. & Ev.) 
Taub. Other rots were tentatively identified as 
soft rot (Rhizoptis sp.) or dry rot (Diaporthe 
hatatis Harter and Field) but were usually 
considered as unidentifiable. 

Field diseases such as scurf {Monilochaetes 
infiiscans Ell. & Halst ex Harter) and circular 
spot {Selerotmn rolfsii Sacc.) were classified 
so as not to reflect any association of disease 
in the field with injury or inoculation on the 
grading line, i.e., the roots were classed as No. 2 
grade on the assumption that the diseased roots 
should be removed as pickouts (if more than 
15 percent of the root surface was covered with 
scurf or if circular spot lesions were detected) . 

The classification of roots was done by num- 
ber to determine how many errors were made 



by the sizer or by the workers in sorting, as 
well as how frequently roots were defective or 
became defective. Some of tiie data were con- 
verted to a weigiit basis by assuming that on 
the average jumbos, cannei'S, No. 2’s, and 
No. I's weighed 1.5, 0.25, 0,5, and 0.5 pounds 
each, respectively. Admittedly, many canning- 
size roots weigli less than one-quarter of a 
pound, but those of good size are close to this 
weight. 

In addition to the eight test runs described, 
a few supplementary tests were made. Two 
tests were designecf to compare the amount of 
root injury incurred on the experimental grad- 
ing line with that caused by a conventional 
grading line used for preparing roots for ship- 
ment to market. In one test, ‘Jewel’ sweet- 
potatoes with very tender skin, but with 
essentially no loss of skin, were selected in the 
field. Two bushels of these were marked with 
waterproof ink and dumped on each grading 
line along with several other boxes of sweet- 
potatoes. Most of the marked roots were re- 
covered at the end of the grading lines, and 24 
from each line, plus 24 carefully hand-washed 
roots, were displayed on a laboratory table. An 
additional 24 roots from each line and 24 hand- 
washed roots were cured for 4 days at 85° F 
and high relative humidity. All roots were dis- 
played for 8 days and skin losses were esti- 


mated. Each root was weighed at appropriate 
intervals to I’ecord losses. 

On several occasions, freshly harvested 
‘Jewel’ or ‘Centennial’ sweetpotatoes were sub- 
jected to hot-water treatments at 5° intervals, 
from 115° to 140° F, for periods of 1, 2, 4, 6, 
8, or 10 minutes. The roots were then cured for 
a week at 85° F and high relative humidity 
before being stored at 55° to 60° F for 4 
months. After curing and at intervals during 
storage, the roots were examined for injury and 
development of decay. After storage, the roots 
were kept at 85° F for 7 weeks to induce 
sprouting, and the results were recorded. 

Commercial Grading Line 

In 1973, an entirely new grading line (slight- 
ly over 4 feet wide) was built for commercial 
operation (fig. 2). It consisted of a bulk-box 
dumper (fig. 3) ; a water-dump washer (fig. 4) 
with two live-roller conveyors (depth of roots 
and height of roller controlled speed of first 
conveyor, second conveyor spread roots out 
into single layer under high-pressure-spray 
washer) ; a short (length) sorting table for 
picking out trash and jumbo-size sweetpotatoes; 
a size grader capable of producing three sizes 
of canners (fig. 5) ; a sorting table for remov- 
ing pickouts (2’s, culls) ; and a reversible cross 
conveyor for filling bulk boxes (one-half ton) 


SO 



OUMPIR TAeie GftAQCR TAGLC CROSS 

CONVEYOR 
AND OOX 

• F(U€R 


l•WM£fl-CmcULATW0 POMP 

2 - WATER -FLUSH DOOR 

3 - TANK CKLOniHE iNJECTrON 
^-WATER-UVEC^-eCNTROl PIPE 
S-TANK CHLORINATOR 

6 ‘SPEED CONTROL FOR TANK CONVEYOR 
7-CA$CADE WASHER 
e-ORlVE FOR TANK CONVEYOR 
9-MOVABLE CONVEYOR HOIST 
(0- WASHER CHLORINE IN JECTON 
ll*CML0ftlNAT0R FEED PUMP 


I2-KIQH PRE9SURE PUMP 
IS-NICK*PRE9SURE WASHER 

14 - WASHER CHLORiNAtOR 

15- WIVE f OR WASHER COHVEYOR 
ie-CR0S$ CONVEYORS 

IT-CROSS CONVEYORS FOR SMALL SWEETPOTATOES 
IS-SIZINQ BELTS 

19- BULK-BOK TIPPER 

20- CYLINDER FOR TRANSLATING CROSS CONVEYOR 

21 - BELT-REVERSINO CONTROL 


Figure 2. — Commercial grading line, 1973. 
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t>ushel boxes (fig. (>). Chlorinators (fig. 7) 
itrolled the level of chlorine added to t!ie 
.‘Ii-pre.ssure wash and water-dum]3 washer as 
-leterrent to black rot and other di.sease.s. 
^ chlorine in the high-pressure washer and 
^T-p washer was held at approximately 150 
i 50 p/m for all tests. Laboratory test data 
licate that this treatment should prevent ex- 
si ve spread of black rot. 

I^esting in 1973 was primarily subjective 
dier than objective, since means for perform- 
: detailed quantitative evaluations utilizing* 
Ic boxes were not available. 



PN-5265 

Figure 3.— -Bulk-box dumper iii use. 



rN-626<J 

ORE 4, — Section of water-dump washer showing 
counter-balanced roller (1), cascade washer (2), 
X3ump for cascade washer (3), and high-pressure 
’vvasher (4). (Height of roller controls speed of 
first conveyor.) 


RESULTS AND DISCUSSION 

Hand-washed ‘Jewel' sweetpotatoes lost about 
1 percent of their skin and 6 percent of their 
weight when put on display for 8 days (table 
1). Comparable uncured roots run over the 
experimental grading line lost about (i percent 
of their skin and about 11 percent of their 
weight, but roots run over the conventional 
grading line lost about 12 percent of their skin 
and 1() percent of their weight on display. Cur- 



PN-B2B7 

Figure B. — Machine- and hand-grading operation. 



PN-B2B8 

Figure 6^ — Reversible cross conveyor and box filler 
in use. 
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Table 1 , — Percentage of skhi or weight loss for cured and uncured 'Jewel’ 
sweetpotatoes after hand, nHishinp or runnhuj over experimental or 
con ven t ion al (p u d huj U ncs ' 


Treatment 

Estimated 

skin 

loss 

Curing 

period- 

Weight loss 

First Second 

4 (lay.s 4 days 

Total 

Root!!, uneuved : 

Haiid-washed 

1 


.3.7 

1.8 

5.6 

Experimental grader ■ 

G 

. * « 

7.4 

3.9 

11.3 

Conventional grader . . 

12 

. » . 

10.0 

5.8 

16.8 

Roots, cured; 

Hand-washed 

1 

1.9 

1.3 

.7 

3,9 

Experimental grader . 

G 

4.0 

1.9 

1.1 

7.0 

Conventional grader .. 

12 

4.5 

2.0 

1.1 

7.G 


' Based on 3 replicates of 8 roots eaeli for eacli grading and curing treatment. Cured 
and uncnred roots were displayed for 8 days. Weight loss is percentage of original 
weight. 

- Roots cured 4 days at 85“ F and high relative humidity. 


ing’ for 4 days reduced weigltt losses of roots 
on display about 60 percent for the hand- 
washed roots, about 75 percent for those run 
over the experimental grader, and about 80 
percent for those run over tlie conventional 
grader. Cured roots lost 30 to 50 percent less 
weight than the uncured roots when losses 
during curing were included. 

Similar results, were obtained with ‘Centen- 
niaT sweetpotatoes run over the two grading 
lines, and the experimental grading line caused 
less injury than the conventional grading line 
and curing kept losses reasonably low, even 
when considerable skin was lost. Supplementary 
unpublished data show that relative humidity 
near saturation will reduce weight losses on 
badly skinned roots to nearly that of essentially 
nonskinned roots. Consequently, very high rela- 
tive humidity should prove beneficial when loss 
of skin is increased by grading sweetpotatoes 
before curing and storing. 

With the experimental grading line, 240 to 
580 boxes of sweetpotatoes were graded per 
hour (table 2). When field-run sweetpotatoes 
were graded, 120 boxes of canning-size roots 
were sized out per hour, or about 25 percent of 
the crop. When field-graded roots were run, 
10 to 37 boxes of canning-size roots were sized 
out per hour, or about 3 to 10 percent of the 
crop. Altogether, 17 to 45 percent of the crop 
was removed from the grading line as canners, 
jumbos, or pickouts. This result meant a sav- 
ings in storage space of 17 to 36 percent for 



PN-6269 

Figure 7. — Side view of water-clump washer showing 
chloriiiators (1), manual adjustment for speed of 
first conveyor (2), and pump for high-pressure 
(fresh water) washer (3). 

field-graded roots and 45 percent for the 
field-run roots. 

In all eight runs, the number of canner, 
jumbo, and No, 2 grade roots was reduced by 
sizing and grading (table 3) . When there were 
8 to 16 jumbos per 100 roots of No. 1 size 
before grading, the person removing jumbos 
could not keep up, and about 2 to 4 jumbos 
were left per 100 roots of that size. For every 
100 roots of No. 1 size, the sizer missed up to 
3 canning-size roots except when field-run 
sweetpotatoes were graded; then 3 to 5 roots 
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Table 2. — Calculuted (jradhig record for ‘Centenniar sweetpotatoes after 

e i{j ht ha r vests in 1 0 7 2 ' 


Hai'vest 

{late 


Boxes per hour" 



Pet gain ‘ 

Caimei’s 

Pick outs 

Jumbos 

.Stored** 

Total 

Sept. 18 

9,8 

80.5 

72.0 

234.0 

340.9 

32 

2()'' 

120,0 

45.0 

33.0 

240,0 

438.0 

45 

Oct. 8 

18.0 

28.0 

50,0 

48G.0 

682.0 

17 

10 

30,8 

28.2 

19.4 

255.5 

384.9 

24 

24 

25.7 

27.4 

10.3 

176.0 

240.0 

26 

20'* 

...... , , , 

« * » 

» » • 

• ♦ « 

. , , 

1 « « 

Nov. 2 

17.5 

32.6 

28.8 

811.7 

885,0 

19 

7 

22.0 

47.8 

29,4 

170.8 

276.5 

30 


' Based on g’racleout for 20 to 55 minutes of running' time. 

- Approximately 56 pounds net per box. 

Stored or packed in corrugated boxes and shipped; presumably U.S. No. 1 grade 
quality. 

■' Percentage of total not stored becau.se of removal as eanners, pickouts, and jumbos. 
Field run, no sorting attempted in field; all othoi'.s sorted by field crew in filling 
boxes. 

'■ Grading record incomplete. 


Table 3. — Number of jumbo, canner, and No. 2 grade ‘Centenniar sweetpotatoes per 100 roots of 
No. 1 size as influenced by various treatments after eight harvests in 1972 


Off- 

grade 

roots 

Treat- 

ment* 




Harvest date 




Avg 

Sept. 13 

Sept. 20- 

Oct, 3 

Oct, 10 

Oct. 24 

Oct. 20 

Nov. 2 

Nov. 7 

Jumbo 

A 

1G.2 

3.2 

4.4 

1.0 

3.8 

8.1 

1.6 

2,3 

6.1 


B 

2,0 

.4 

3.0 

.8 

1.4 

3.6 

.3 

.0 

1.B 


C 

2.8 

.6 

.7 

.2 

1.2 

1.5 

.0 

.1 

.9 

Caniier 

A 

2.5 

103.3 

9.7 

6.3 

20.3 

0,0 

5.9 

13.8 

20.9 


B 

.3 

3.3 

3.0 

1.1 

3.0 

2.7 

2.6 

.0 

2.1 


C 

.6 

4.0 

1.9 

.4 

1.2 

3.0 

3.1 

2.0 

2.2 

No. 2 

A 

3.7 

9.0 

6.4 

13.3 

24.9 

0.3 

13.6 

28.2 

13.0 


B 

1.3 

6.3 

3,9 

7.4 

15.8 

4.3 

9.1 

lO.G 

7.2 


G 

1.3 

4.4 

9,6 

0.0 

10.0 

2.0 

7.6 

G.8 

0.0 


’ A, unwashed roots. B, roots washed, sized, and sorted. C, roots washed, sized, sorted, and treated with hot water. 
"Field run, no sorting attempted in field; all others .sorted by field crew in filling boxes. 


were missed. Many of the canning-size roots 
not eliminated by the sizer were greater than 
1% inches in diameter but were too short to 
be No. I’s. Consequently, the sizer missed only 
a few roots smaller than the 1% -inch-diameter 
setting. 

For every 100 roots of No. 1 size, about 4 to 
28 roots were judged to be of No. 2 grade 
before grading. Regardless of the quantity, only 
about half of these roots were removed as pick- 
outs during grading. There are two reasons 
why those that passed through did so. First, 


some were missed, especially when grading was 
rapid (as on October 3). Second, some roots 
judged by us to be of No. 2 grade were pur- 
posely left in by the workers because these 
roots would be tolerated by most receivers. 
Therefore, it appears that if more than lb, 000 
pounds of sweetpotatoes are to be graded per 
hour, more than four workers should be used 
to pick out off-grade roots. Furthermore, to 
be most profitable, a determination should be 
made as to which roots should be removed. 

Another way of looking at the effects of 
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Table 4. — Estimated percentages (by weight) of jumbo, canner, No. 2 
and No. 1 grade ‘Centennial’ sweet-potatoes as -infhienced by various 
treatments after eight harvests in 1972^ 


Harvest 

date 

Treat- 

ment= 

Jumbos 

Canners 

No. 2’s 

No. I’s 

Sept, 13 

A 

32 

1 

2 

65 


B 

6 

0 

1 

93 


C 

8 

0 

1 

91 

26 

A3 

6 

30 

6 

69 


B 

1 

1 

6 

93 


C 

2 

2 

4 

92 

Oct. S 

A 

11 

4 

4 

81 


B 

9 

2 

3 

86 


C 

2 

1 

8 

89 

10 

A 

3 

2 

12 

83 


B 

2 

1 

7 

90 


C 

1 

0 

6 

93 

24 

A 

8 

7 

17 

68 


B 

4 

1 

13 

82 


C 

3 

1 

9 

87 

26 

A 

18 

2 

6 

75 


B 

9 

1 

4 

86 


C 

4 

2 

2 

92 

Nov, 2 

A 

4 

2 

11 

83 


B 

1 

1 

8 

90 


C 

0 

2 

7 

92 

7 ....... 

A 

5 

6 

20 

70 


B 

0 

0 

10 

90 


0 

0 

1 

G 

93 


’ Estimates based on the assumption that jumbo, can n ex’, No. 2, and No. 1 grade 
.s\veGt])otatoes weiglied 1,60, 0.26, 0.50, and 0.60 pounds each for data in table 8. 

- A, unwashed roots. B, roots washed, sized, and sorted. C, roots washed, sized, 
sorted, and treated with hot water. 

■' Field run, no sorting attempted in field ; all others sorted by field crow in filling 
boxes. 


grading’ and sizing on the quality of the stored 
product is by estimating the percentages (by 
weight) of jumbos, canners, No. 2’s, and No. I’s 
(table 4) . For field-graded roots, 65 to 83 per- 
cent were considered to be of No. 1 grade. After 
washing, sizing, and sorting, 87 to 93 percent 
of the roots were classed as No. 1 grade, i.e., 
increases of 9 to 26 percent were obtained. 
The percentage of No. I’s increased from 59 
to 92 percent when field-run roots were sized 
and graded. 

In studying the percentage changes, it should 
be noted that the removal of one kind of defect 
increases the percentage of another kind of 
defect in the remaining roots. Consequently, 
some defective roots may be removed and, on 


a percentage basis, produce little or no change 
because of the removal of other roots. This 
problem was avoided earlier (table 3) when 
the changes were shown per 100 roots of No. 1 
size. Nevertheless, when jumbos, canners, or 
No. 2’s represented 5 percent or more of the 
total quantity of roots before grading, they 
were removed to the extent that they con- 
stituted a significantly smaller proportion of 
the total after sizing and grading (table 4). 
Jumbo- and canning-size roots were usually 
reduced to 4 percent or less. As noted, the 
majority of roots that failed to qualify as No. 1 
grade going into storage were those that we 
scored as No. 2’s, and this may be partly due 
to the standards used. 
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Table 5. — Percentage of weight loss for stored ‘Centenniar sweetpotatoes as influenced by various 

treatments af ter eight harvests in 197 2'^ 


Storage 

Treat- 




Harvest date 




Avg^ 

ment- Sept. 13 

Sept. 2G 

Oct. 3 

Oct. 10 

Oct. 24 

Oct. 26 

Nov. 2 

Nov. 7 

Commercial: 











Top pallet 

A 

11 

21 

17 

9 

13 

9 

12 

12 

13 


B 

12 

20 

16 

10 

10 

11 

14 

18 

13 


C 

12 

23 

20 

11 

10 

11 

16 

22 

16 


Cl-W 

» . i 

* « • 

♦ ♦ . 

9 

4 4 % 

10 

« 4 4 

11 



Cl-H 





. . . 

11 

. . . 

11 

. . . 

Bottom pallet • ■ ■ ■ 

A 

8 

13 

12 

7 

14 

14 

11 

11 

11 


B 

10 

13 

15 

11 

11 

21 

20 

16 

14 


C 

12 

14 

13 

12 

16 

25 

20 

18 

16 


Cl-W 

. * * 

» » I 

♦ . » 

10 

4 4 4 

16 

1 1 ♦ 

9 

« « » 


Cl-H 



. . . 


. . . 

17 

. . . 

8 

. . . 

Experimental 

A 

G 

10 

9 

6 

10 

7 

8 

13 

8 


B 

5 

11 

0 

7 

10 

8 

8 

16 

8 


C 

8 

11 

10 

8 

9 

8 

9 

20 

9 


Cl-W 

. 1 » 

4 » 4 

« I I 

8 

* , , 

10 

• « t 

7 

* < • 


Cl-H 

... 



. . . 


9 


7 


■' Each figure is an 

average of 4 boxes. Weight loss is 

percentage of original weight. 




- A, unwashed roots. 

B, roots washed, 

sized, and sorted. 

C, roots washed, 

sized, sorted, and treated with hot water. 

Cl-W, chlorine added to dump washer 

. Cl-H, 

, chlorine 

added to hot-water tank. 






3 Does not include percentage averages for Nov, 7 hai'vest, 


Table 6. — Percentage of sound ‘Centenniar sweetpotatoes after storage as influenced by various 

treatments after eight harvests in .1.972^ 


Storage 

Trent- 




Harvest date 




Avg« 

ment- 

Sept. 13 

Sept. 26 

Oct. 3 

Oct. 10 

Oct. 24 

Oct. 26 

Nov. 2 

Nov. 7 

Commercial: 

Top pallet 

A 

93 

98 

88 

84 

92 

96 

92 

59 

92 


B 

95’ 

98 

86 

87 

89 

89 

86 

37 

90 


C 

89 

89 

76 

78 

90 

93 

76 

24 

84 


Cl-W 

» 1 » 

1 » . 

* . . 

82 

• , ♦ 

91 

■ 1 4 

54 

• ♦ • 


Cl-H 


. . . 

. . . 


. , . 

91 

. . , 

62 


Bottom pallet . . . 

A 

87 

94 

81 

83 

79 

47 

66 

52 

77 


B 

82 

94 

69 

66 

64 

20 

19 

23 

69 


C 

74 

90 

73 

62 

67 

18 

20 

30 

66 


Cl-W 

♦ • • 

* * ♦ 

» ♦ ♦ 

64 

♦ 4 4 

47 

•» t 1 

60 

* • • 


Cl-H 

. . . 


. . . 

, . . 

. , . 

39 

. , . 

f>7 

. . . 

Experimental 

A 

85 

96 

80 

76 

90 

97 

89 

44 

87 


B 

88 

86 

69 

73 

74 

90 

77 

38 

80 


C 

66 

79 

70 

64 

81 

90 

80 

30 

76 


Cl-W 

» * « 

» » . 

« » 4 

75 

♦ • » 

84 

, ♦ » 

82 

« t » 


Cl-H 

. , . 

... 


. . . 

... 

87 


86 

.. . 


’ Each figure is an average of 4 boxes, Percentages based on total number of roots per treatment. 

- A, unwashed roots. 13, roots washed, sized, and sorted. C, roots washed, sized, sorted, and treated with hot water. 


C1“W, chlorine added to dump washer, 01-H, chlorine added to hot-water tank. 
Does not include percentage averages for Nov. 7 harvest. 




Table 1. —Number of sound, No. 1 grade 'Centenniar sweet-potatoes per 100 -pounds after storage 
as mfl-uenced by vaHous treatments after eight harvests -in 1972' 


Storage 

Treat- 

ment- 




Harvest date 




Avg3 

Sept. 18 

Sept, 20 

Oct. 3 

Oct. 10 

Oct. 24 

Oct. 26 

Nov. 2 

Nov. 7 

Commercial : 











Top pallet 

A 

110 

102 

138 

112 

98 

111 

113 

68 

112 


B 

141 

136 

113 

134 

106 

121 

116 

48 

124 


C 

137 

130 

111 

134 

126 

162 

118 

33 

130 


Cl-W 

. . . 

. . . 

< . * 

116 

» * t 

137 


69 



Cl-H 


... 



. . . 

133 

. . . 

82 

« ♦ • 

Bottom pallet — 

A 

107 

97 

107 

105 

95 

55 

79 

57 

92 


B 

120 

127 

98 

105 

80 

29 

27 

31 

84 


C 

105 

139 

98 

104 

77 

30 

31 

45 

83 


Cl-W 

. . . 

. . * 

1 < . 

90 

* 4 

67 


81 



Cl-H 


... 


. . . 

. . . 

69 

. . . 

92 

■ • • 

Experimental 

....A 

82 

113 

106 

98 

106 

136 

108 

48 

107 


B 

140 

122 

77 

109 

81 

122 

106 

48 

108 


C 

97 

no 

94 

111 

116 

136 

116 

40 

111 


Cl-W 

. . . 

• * . 

♦ « « 

106 


117 


110 



Cl-H 



... 



139 


120 



^ Each figure is an average of 4 boxes, 

- A, unwashed roots. B, roots washed, sized, and sorted. C, roots washed, sized, sorted, and treated with hot water. 
Cl-W, chlorine added to dump washer. Cl-H, chlorine added to hot-water tank. 

Does not include box averages for Nov. 7 harvest. 


Loss of weight during storage (curing and 
.storage) was affected by many things, includ- 
ing loss of moisture from the wet roots or soil 
on the unwashed roots, loss of the soil itself, 
losses from decomposition caused by decay, and, 
of course, normal physiological losses. On the 
top pallet in commercial storage, the washed, 
sized, and sorted roots (treatment B) lost the 
same amount of weight as those not washed, 
sized, or sorted (treatment A), and putting 
the roots through the hot- water tank (treat- 
ment C) increased losses slightly (table 5). 
The large weight losses of roots in the top 
pallet (dug September 26) were due to long 
storage at high temperature. On the bottom 
pallet in commercial storage, weight losses 
averaged a little higher for graded roots than 
for ungraded roots, and the differences became 
particularly large late in the season when roots 
in this ])osition did not keep well (table 6). 

In experimental storage, weight losses were 
less than in commercial storage, and washing, 
sizing, sorting, and treating with hot water had 
very little effect. These results are attributed 
to high humidity during curing and to keeping 
the roots cooler (after curing) than on the top 
pallet in commercial storage. Chlorine had no 


apparent effect on weight loss except when 
losses from decay were reduced by the treat- 
ment (see harvest of November 7). 

Excluding the November 7 harvest, 84 to 98 
percent (92 percent average) of the sweet- 
])otatoes from treatment A on the top pallet of 
commercial storage remained sound (table 6), 
and 85 to 98 percent (90 percent average) of 
the comparable roots from treatment B re- 
mained sound. The roots from treatment C 
decreased in soundness to 75 to 93 percent 
(84 percent average). Therefore, excluding the 
last harvest when none of the roots kept well, 
8 percent of the roots from the top pallet failed 
to keep if not washed; 10 percent if washed, 
sized, and sorted; and 16 percent if washed, 
sized, sorted, and hot- water-treated. On the 
bottom pallet of commercial storage, the roots 
from all treatments did not keep as well as 
those in the top pallet (table 7) , Poor keeping 
was especially noticeable after midseason with 
sweetpotatoes from treatments B and G. The 
seasonal shift in the quality of roots in the 
bottom pallet is illustrated in figure 8. 

In experimental storage, the roots did not 
keep as well as on the top pallet in commercial 
storage. Treatment B caused more losses than 
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treatment A in all comparisons, and passing 
tiie roots through the hot-water tank (treat- 
ment C) did not noticeably change the result. 
The primary reason that the losses in experi- 
mental storage were greater than on the top 
pallet in commercial storage was the increase 
in losses from surface rot (table 8), since there 
was very little difference in bruised roots 
(table 9), end rot (table 10), Java black rot 
(table 11), other rots (table 12), or mouse 
and rat damage (table 13). The increase in 
surface rot in experimental storage appears to 
be due to additional exposure of the roots to 
infection associated with the delay in getting 
the roots from the grader to storage, because 
the increase occurred in all treatments and in 
all harvests except the last. Nielsen (6) demon- 
strated that surface rot of sweetpotatoes, after 
they were plowed out, increased when curing 
was delayed by exposure in the field. A delay 
of about 2 hours usually produced a significant 
increase. 

The addition of chlorine to the dump washer 
on October 10 did not produce any difference in 
keeping regardless of where the roots were 
stored (table 6). On October 26, the addition 
of chlorine to the dump washer or to the hot- 


water tank did not affect keeping in the roots 
on the top pallet in commercial storage or in 
experimental storage, wliere all roots kept well. 
But on the bottom pallet in commercial storage, 
the roots did not keep well, and chlorine-treated 
roots kept considerably better than comparable 
(Conthmed on page 16.) 



PiouRE 8, — Porcentage of sound sAveetpotatoos after 
commercial storage following early, midsenson, and 
late harvests, (Bottom pallet, layers 1-4; top 
pallet, layers 9-12.) 


Table 8. — Percentage of ‘Centennial’ siveetpotatoes with surface rot after storage as influenced 

by various treatments after eight harvests in 1972^ 


Storage 

Treat- 




Harvest date 




Avg 

ment^ 

Sept. 13 

Sept. 26 

Oct. 3 

Oct. 10 

Oct. 24 

Oct. 26 

Nov. 2 

Nov. 7 

Commercial: 

Top pallet ■ 

....A 

2.6 

0.0 

4.2 

7.4 

1.8 

1.3 

1.7 

13.4 

4.0 


B 

.9 

.4 

4.6 

6.8 

3,8 

6.7 

4.4 

1G.6 

6.4 


C 

3.6 

4.0 

6.8 

11.7 

2.8 

3.3 

8.8 

ll.G 

6.4 


Cl-W 

• « • 

, * , 

♦ • « 

12.3 

4 1 i 

4.3 

« i « 

12.9 

« • t 


Cl-H 




. . . 

. . . 

1.6 

. . . 

16.7 


Bottom pallet — 

.... A 

4.6 

1.0 

6.1 

10.7 

8.0 

18.1 

16.8 

8.7 

9.2 


B 

8.9 

.7 

8.3 

19.7 

18.3 

16.9 

22.6 

11.4 

13.3 


C 

7.4 

2.6 

12.4 

18.5 

14.4 

19.7 

26.7 

11.0 

14.0 


Cl-W 

« * « 

• « ♦ 

♦ ♦ ♦ 

16.6 

♦ * » 

10.8 

• 4 4 

11.3 

• « • 


Cl-H 


. . . 


. . . 

. . . 

16.2 


14.9 

. . . 

Experimental 

... . A 

G.3 

4.7 

12.9 

13.6 

6.9 

2.6 

9.6 

4.4 

7.6 


B 

7.8 

11.4 

21.4 

16,2 

20.6 

7.4 

19.6 

B.4 

13.7 


C 

19.1 

18.4 

23.7 

22.6 

14.6 

10.0 

16.8 

7.9 

16.0 


Cl-W 

t • » 

t • ► 

» ♦ 4 

14.0 

1 « ♦ 

11.7 

« 1 • 

3.8 

« • f 


Cl-H 

... 

... 


... 

... 

6.6 

. . . 

2.6 

. . . 


1 Most of decay was typical of surface rot caused by Fusarhm oxysponm Schlect. Each figiu’e is an average 
of 4 boxes. Percentages based on total number of roots per treatment. 

2 A, unwashed roots. B, roots washed, sized, and sorted. C, roots washed, sized, sorted, and treated with hot water. 
Cl-W, chlorine added to dump washer. Cl-H, chlorine added to hot-water tank. 
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Tadle 9. — Percentage of ‘Centenniar sweet-potatoes with unsightly bruises after storage as in- 
fluenced by various treat-ments after eight harvests in 1972' 


Storage Treat- 

ment- 



Harvest date 




Avg 

Sept. Ill Sept. 20 

Get. 8 

Oct. 10 

Oct, 24 

Oct. 20 

Nov. 2 

Nov. 7 

Commercial : 









Top pallet A 

1.(5 0.5 

2.8 

5.1 

0.5 

0.0 

0.5 

3.4 

1.8 

B 

2.8 .0 

4.6 

2.3 

3.(5 

2.2 

3.0 

3.0 

2.7 

C 

(5„8 .0 

2.0 

4.3 

6.1 

2.1 

2.7 

11.0 

4.3 

Cl-W 

... ... 

. . . 

3.1 

. . . 

2.3 

♦ » « 

16.3 

» ♦ 

CI-H 





1.4 

. . . 

10.3 

. . . 

Bottom pallet A 

G.4 .0 

.0 

2.9 

.0 

1.5 

G.2 

3.6 

2.6 

E 

7.2 .0 

1.3 

4.8 

G.4 

.7 

8.9 

6.4 

4.6 

C 

15.4 .0 

2.1 

7.5 

8.3 

.8 

9.7 

11.3 

6.9 

Cl-W 

... ... 

. . . 

4.8 

. . 

3.6 


12.3 

• « t 

Cl-II 

... 



. . . 

2.4 

. . . 

9.0 

. . . 

Ex])erimental A 

4.8 .0 

,8 ‘ 

(5.4 

.0 

.0 

.0 

4.8 

2.0 

B 

2.2 .7 

.5 

4.8 

2.2 

1.0 

.7 

6.1 

2.2 

C 

7.4 1.0 

.3 

4.5 

3.G 

1.6 

.7 

4.0 

2.9 

Cl-W 

... ... 

. . . 

1.8 


1.4 


6.8 

• • • 

Cl-H 

... 




2.2 

. . . 

7.3 

. . . 

1 Each figure is an average of 4 boxes. Percentages 

iiased on 

total number of 

roots per 

treatment. 


- A, unwashed roots. B, roots washed, sized, and sorted. 

C, roots washed, 

sized, sorted, and treated with hot water. 

Gl-W, chlorine added to dump washer. 

Cl-H, chlorine added to hot-water 

tank. 






Table 10 . — Percentage of ‘CentenniaF sweet-potatoes -with end. rot after storage as 

by various treatments after eight harvests in 1972' 

influenced 

Storage 

Treat- 




Harvest date 




Avg 

ment- 

Sept. 13 

Sept. 26 

Oct, 3 

Oct. 10 

Oct. 24 

Oct. 26 

Nov. 2 

Nov. 7 

Commercial : 

Top pallet 

A 

1.6 

0.0 

1.4 

1.8 

1.7 

1.3 

0.3 

2.0 

1.3 


B 

.3 

.0 

.0 

.3 

.4 

.4 

.8 

4.1 

.8 


C 

.3 

.5 

2.6 

2.4 

1.1 

1.4 

.9 

3.6 

1.0 


Cl-W 

. . « 

» » ♦ 

« » . 

.3 


1.4 


4.2 


Cl-H 



. . . 

. . . 

. . . 

2.0 

< * . 

5.4 

« ♦ • 

Bottom pallet . • . 

A 

.7 

.0 

6.6 

2.7 

6.7 

30.0 

9.7 

2.6 

7.2 


B 

1,4 

.0 

6.6 

1.5 

4.5 

62.0 

36.4 

6.6 

13.6 


C 

2.6 

1.0 

3.8 

4.9 

11.6 

43.5 

33.2 

7.3 

13.6 


Cl-W 


» » » 


3.5 


31.7 


3.5 


Cl-H 

. . . 

. , . 

. . . 

. . . 

. . . 

36.2 

* * . 

6.9 

* « • 

Experimental 

A 

2.6 

.4 

.6 

.4 

.0 

.4 

.6 

.0 

.6 


B 

.9 

.0 

1.9 

2.4 

2.1 

1.5 

2.1 

.4 

1.4 


C 

4.7 

1.8 

1.0 

3.3 

.3 

1.6 

.7 

.3 

1.7 


Cl-W 

. . « 

• . . 

* • • 

2.5 


2.0 


.4 


CI-H 

. . . 



. . . 

. . . 

3.7 

. . . 

1.3 

. . . 


Decay at one oi’ both ends of a root was scored as end rot, so data are not limited to decay caused by 
nscn linn sp. usually associated with end rot. Each figure is an average of 4 boxes. Percentages based on total lunii- 
ber of roots per treatment. 


p. loots. B, roots washed, sized, and sorted. C, roots washed, sized, sorted, and treated with hot water. 

Cl-W, chlorine added to dump washer. Cl-H, chlorine added to hot-water tank. 
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'■i'Anr.H \l.-~Ihirc(>Mtaue of ‘Centennial’ .vocetpoUUoes wiih Java Mack rot after storage as infin- 
a need by various l,reatni<mts after eight harvests in 1072' 


Storage 

Treat- 




Harvest date 




Avg 

meat- 

Sept, i;i 

Sei^t. 2() 

Oct. 3 

Oct. 10 

Oct. 24 

Oct, 20 

Nov. 2 

Nov. 7 

Commercial : 

'I’op i)allet 

. . . A 

o.« 

1.(5 

1.4 

1.0 

0.5 

0.4 

0.0 

20.3 

3.3 


B 

.7 

.4 

3.9 

3.0 

.0 

.0 

.0 

32.0 

6.0 


C 

,0 

1,5 

7.0 

2.(5 

.0 

.0 

,0 

47.3 

7.3 


CI-W 

. . » 

. . 1 

. . 

2.4 

« • 

.0 


1.9 



Cl-TT 






,0 

. . , 

2.0 

. . . 

Bottom pallet • • 

...A 

1.1 

.0 

.0 

.0 

,0 

.0 

.0 

23.8 

'3.1 


B 

.7 

.0 

.0 

1.8 

.0 

.0 

1.1 

30.5 

4.3 


C 

.3 

.0 

.3 

.() 

,4 

,0 

.0 

24.4 

3.3 


CLW 

. * . 

► . « 

« » 

1.0 

* 1 

.0 

. . . 

.5 



ci-n 








1.7 

. . . 

Experimental 

... A 

1.4 

.0 

.3 

2.8 

.0 

,0 

.0 

40.5 

6.6 


B 

.0 

.0 

.0 

1,8 

.0 

.0 

.0 

49,2 

0.5 


c 

2.2 

Ai 

.0 

2,7 

.0 

.0 

l.G 

56,4 

7.9 


Cl-W 

* ► , 

. . . 

. ♦ 

4.7 


.0 

♦ 4 * 

0.9 

¥ • • 


Cl-TI 




... 

... 

.0 

... 

.0 



' Most of (locay was tyiiical of Java ))lack rot, Dijdodia liilx’vicola (Ell, & Ev.) Taub., bat some cbarcoal vot, 
Hcicrolium hdlfr/acolo. Taub., may have bcoa ))res((nt. Eaeb figure is aa nverngc of 4 boxes. PorcoatagGS l)ased on 
total mimlxH' of roots per treatment. 

" A, iniwaslual roots. P, roots waslual, six.ed, and sorted. 0, roots wnsbod, sized, sorted, and treated with Imt water. 
01-W, chlorine added to dump washer, Cl-N, chlorine a<ldcd to hot-watei' tank. 


Table 12. — Percentage of ‘CentGuniar sweetpotaloes ivith other rots after storage as influenced 

by various treatments after eight harvests in 1972' 


Storage 

Treat- 




Harvest date 




Avg 

ment- 

Sept. 13 

Sept- 20 

Oct. 3 

Oct. 10 

Oct. 24 

Oct. 20 

Nov. 2 

Nov. 7 

Commercial : 

Top pallet 

A 

0.0, 

0.4 

2.0 

0.3 

1.7 

0.0 

3.1 

1.9 

1.2 


B 

.7 

.4 

.8 

1.9 

2.0 

.3 

2.0 

2.7 

1.4 


C 

.6 

.5 

5.7 

,0 

.3 

.0 

3.0 

1.0 

1.5 


Cl-W 

» * 4 

4 • 4 

♦ ♦ 4 

,4 

4 4 

.3 

4 * 

1.1 

* « . 


01-H 


, . . 

. , . 

. . . 


1.0 

. . . 

.0 

. . . 

Bottom pallet . . . 

A 

.0 

.0 

6.4 

.4 

5.2 

1.5 

1,7 

8.1 

2.9 


B 

.0 

.0 

0.3 

3,2 

2.4 

.4 

8,2 

10.1 

3.8 


C 

.0 

.4 

5.0 

2.9 

3,0 

3.9 

4.1 

0.6 

3,3 


Cl-W 

* » . 

4 . 4 

. . 4 

3.5 

* 4 * 

1.7 

4 4 4 

0.0 

. 1 « 


Cl-H 

. . . 

. . . 

. . , 

. . . 


.9 

. . . 

.4 

. . . 

Experimental 

A 

.6 

.0 

5.3 

1.1 

3.4 

.5 

1.5 

3.2 

1.9 


B 

.5 

.3 

0.9 

1,3 

1.8 

.0 

.4 

1,2 

1.6 


C 

.3 

.0 

4.3 

2.4 

.7 

.0 

.7 

.7 

1.1 


Cl-W 

. . . 

. . . 

. . . 

2.2 

. . . 

,7 

. . . 

.4 



Cl-H 


' Includes decaying roots not included under end vo 
tativoly identified as dry rot, Diaporthe bafatiR ITarter 
ox Er.) Lind. Each figure is an average of 4 boxes. P 
- A, unwashed roots. B, roots washed, sized, and sort 
Cl"Wi chlorine added to dump washer. C1~II, chlorine 



Table X?). "Percentage of stored ‘Centennial’ sii^eef j)of((toes damaged, hy vviee or rats as influenced 

hy various treatments after eight harvests in 1972' 


.Stoi'aj^e 

'I'reat- 




Harvest 

date 




Avff 

meat- 

Sept. Ill 

Sept. 2(i 

Oct. 3 

Oct. 10 

Oct. 24 

Oct. 2(! 

Nov. 2 

Nov. 7 

OoivunGi'cial : 

Top pallet 

A 

0.9 

0.0 

0.0 

0.3 

2.5 

0.4 

2.7 

0.5 

0.9 


B 

.0 

1.1 

.8 

.0 

1.1 

1.2 

4.1 

3.(5 

1.6 


C 

.0 

2., 3 

1.0 

.8 

.7 

.3 

9.1 

1.4 

2.1 


Cl-W 


» » » 

» , , 

.0 

4 • 

.7 

4 4 4 

*10,1 

« t • 


Cl-H 



. . . 

. . . 

. . . 

3.0 

. . . 

3.3 

. . . 

Bottom pallet 

A 

.0 

3.0 

2.3 

.7 

1.2 

2,2 

.0 

1.5 

1.5 


B 

.0 

5.2 

8.8 

3.3 

4.3 

10.2 

3.7 

13.3 

(5.1 


C 

.0 

5.8 

3.8 

4.1 

5.4 

14.0 

7.0 

10.0 

(5.5 


CI-W 


♦ « 

» « » 

7.4 


5.0 


0.0 



Cl-H 


. . . 

. . . 

. . . 

. . . 

0.2 

. . . 

1.0 

. . . 

Experimental 

.... A 

.0 

.0 

.0 

1.1 

.0 

.0 

.0 

3.3 

.0 


B 

.3 

l.(i 

.4 

.3 

.0 

.0 

.0 

.4 

.4 


C 

,0 

4.2 

.4 

.0 

.0 

.0 

.0 

.0 

.7 


Cl-W 

« » • 

• « ♦ 

• ♦ 

.0 

* 4 

.0 


.4 



Cl-H 

... 

... 




.0 


1.(5 

. . . 


' Roots damaged by mice or rats wove usually decayed, hut decaying roots witli such rodent damage wore not 
classed under decay or rot. Each figure is an average of 4 boxes, Percentages based on total number of roots per 
treatment. 


- A, unwashed roots. B, roots washed, sized, and sorted. C, roots washed, sized, sorted, and treated with hot water, 
Cl-W, chlorine added to dump washer. Cl-H, clilorine added to hot-water tank. 


untreated roots. On November 7, the addition 
of clilorine to the dump waslier or to the hot- 
ivater tank improved keeping of all stored 
roots, especially those in experimental storage 
where a good cure occurred. 

The reduction in losses effected by chlorine 
treatment was associated witli a reduction in 
end rot (table 10) and possibly surface rot 
(table 8) following the harvest of October 26 
and a reduction in Java black rot (table 11) 
following the harvest of November 7. These 
effects of chlorine need verification before 
they can be relied upon. Chlorine-treated roots 
appeared lighter or brighter in color for several 
days after treatment. TJie difference in treated 
and untreated roots was not great and dis- 
appeared during storage. Whether this bleach- 
ing effect is desirable or undesirable is not 
clear. 

For every 100 pounds of roots placed on the 
top pallet in commercial storage, washing, siz- 
ing, and sorting increased the number of No. 1 
grade roots recoverable after storage from 112 
(treatment A) to 124 (treatment B) or 130 
(treatment C) on the average (excluding har- 
vest of November 7 (table 7)). In five of the 
seven remaining harvests, the increase in recov- 


erable roots amounted to 20 to 25 i:)ercent (see 
harvests of September 13, 26; October 10, 24, 
and 26) . Following tlie harvest of November 2, 
the increase was about 5 percent, and following 
the liarvest of October 3, there was a decrease 
of about 15 ])ercent. On the bottom pallet in 
commercial storage, washing, sizing, and sort- 
ing (treatments B and C) did not cause much 
of a change in the numbei’ of sound roots re- 
coverable througli the first four harvests, but 
thereafter, considerably fewer roots were 
recovej’ed from this ]a)sition. 

In experimental storage, there was essentially 
no difference attributable to treatment in the 
number of No. I’s recoverable after storage for 
each 100 pounds of roots stored. This result 
was due to the increase in losses caused by 
surface rot when the roots were washed, sized, 
and sorted as noted above (see table 8). 

The importance of this kind of comparison 
cannot be overemphasized because the primary 
purpose of washing, sizing, and sorting before 
storage is to place fewer jumbos, canners, and 
No. 2’s in storage and to place more No. I’s 
there. If losses of No. I’s are increased by 
washing, sizing, and sorting, these losses may 
offset the gains realized through increased ef- 
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fic-iency in harvesting', through increased 
efficiency and accuracy in sizing and sorting, 
and througli the o))tions oi)en for disposition of 
all sizes and grades. 'Phe quantity of No. I’s 
that may be lost because of washing, sizing, and 
sorting at harvest without ovei-coming the 
advantages is unknown and probaldy differs 
for different farm-harvest marketing organi- 
zations. lOach organization manager will need 
to decide what values to place on the data pre- 
sented and to consider the many intangibles in- 
lierent in the (nan'all system. The data collected 
indicate that there could ])e a benefit from 
washing, sizing, and sorting before storage if 
swoetpotatoes are free of black rot an'd are 
harvested, gi'aded, and t>inced under good-to- 
excellent curing and storage conditions with 
minimum exposure or de.siccation (or both) in 
the field or at the grading shed. 

No l)lack rot was present in swoetpotatoes 
from treatments A or B during the 2 years that 
tests were made with the ex])ei’imental grading 
line. Accordingly, no need was demonstrated for 
the hot- water tank. We believe it is unsafe to 
as.sume that this will always be the case. Some 
provision for handling a crop from a field 
where black rot is present should be available. 
Because of the low risl{ of l)lac]c rot contami- 
nation and the trouble and cost of obtaining 
and operating a hot-water-treatment tank, con- 
sideration was given in subsequent work to 
chloi’ine as an aitornative method of combating 
til is di.sea.se. 

We a.ssociate the increase in losses following 
the hot-water treatment witli additional injury 
to roots in going through tlie treating tank and 
not with tlieir exposui’e to water at 125'’ F 
for 2 to 2i/j minutes. Data from su])p]ementary 
te.sts with Mewer and 'Ontennial’ sweet- 
l)otntoes show no reduction in kee|)ing or 
sprouting following treatments at 120" or 
125” F for iq) to ID minutes or at IDO" F for 
up to (> minutes. 

The additional injurie.s to roots during wash- 
ing, sizing, sorting, or treatment witli hot water 
usiuvlly healed well and did not detract notice- 
ably from the appearance of the roots if curing 
conditions were good. Although such injuries 
did not “detract noticeably," tluit is not to say 
that the injurie.s did not detract some, but an 
accurate evaluation of this was not made. 

On a few occa.sions, sufficient extra roots 
from the experimental grading line (treatment 


0) tlmt w'ere placed in commercial storage for 
evaluation were i-emoved from storage and i‘un 
over the conventional grading line in prei)a ra- 
ti on for shiinnent to market. The rate of grad- 
ing approximately doubled because workers had 
very little to sort out after the roots luid been 
run ovei' the experimental grading line at har- 
vest. W'orlcers also reported that the roots 
W'ashed at harvest were brigliter and more 
attractive than those not washed. 

One of tlie unexpected results was that mice 
and rats could distinguisli between waslied 
and unwashed roots. On the bottom pallet in 
commercial storage, mice and rats caused two 
to three times more damage to washed roots 
than to unwashed roots (table 13). On tlie 
top pallet, about twice as much damage was 
done to washed roots. If the difference in 
damage caused by these rodents were added to 
the sound roots, the differences in keeping be- 
tween v^ashed and unwashed roots would be 
reduced some but not enougli to invalidate the 
comparisons made above. 

A pi'eliminary test was conducted to demon- 
strate the feasibility of running sweetpotatoes 
over the experimental grading line, putting the 
I'oots in corrugated boxes, palletizing tlie boxes, 
and curing the roots for 4 days before shipping 
them to market. These roots, when compared 
with freshly dug roots from the same field, 
tasted better when baked and tended to lose 
less weight while on display. Additional work 
is needed to verify that a 4-day cure immediate- 
ly aftei’ washing, sizing, and sorting will 
|)rovide better culinary quality and shelf life 
in the market. 

The 1973 commercial grading line has a 
cajiacity of about 500 bu/h on the average, and 
peak rates are sometimes considerably higher. 
The sweetpotatoes were cleaned satisfactorily 
witli high-pressure spray (110-120 Ib/in-) from 
17 stainless-steel nozzles rated at 1.5 gal /min 
and 150 Ib/in-. Overall, this grading line caused 
about half as much damage to the roots as the 
conventional grading line, indicating that the 
1972 and 1973 grading lines were approximate- 
ly equal in gentleness. Again, no black rot was 
present, so the commercial effectiveness of 
chlorine as a deterrent to the spread of this 
organism could not be verified. 

In using the 1973 grading line it became 
evident that sorting sweetpotatoes before cur- 
ing and storing is very advantageous if some of 
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t]ie roots are visibly damag'ed by cold or wet 
soil conditions. The damaged roots could be 
removed from the box wliere they might cause 
decay of adjacent roots. It is also evident that 
the procedure and equipment described in this 
report could benefit both large grower-shippers 
and small growers who sell to shippers at har- 
vest. Ail the sweetpotatoes would be graded 
at the time of sale and both seller and buyer 
would know the actual pack out percentage, so 
sampling and estimating packout would not be 
necessary. 
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